The measurement of anaesthetic gas mixtures with a mass spectrometer is complicated by the overlap of fragmentation products of the anaesthetics with the normal respiratory gas. For the MGA 200 quadrupole instrument the problem has been overcome by incorporating simple circuitry which, for an appropriate mass number, sums the concentrations of the unwanted fragments and subtracts them from the total output for the particular channel; this provides an accurate and stable system (within ± 1% f.s.d.) over at least 24 h.
Mass spectrometers for gas analysis in clinical practice are capable of measuring the partial pressures of several gases simultaneously with a response time of less than 100 ms and total channel scan time of 20 ms. In recent years we have had available for respiratory investigation the MGA 200 (Centronic Limited, Croydon), capable of accurate measurement of nitrogen, oxygen, carbon dioxide and argon. It has an automatic stability control mode (ASC) which expresses the partial pressures of each gas present (excluding water vapour) as a proportion of the total mixture (100%). Used in this manner, it has proved to be reliable having a stability of + 1% (f.s.d.) over 24 h. In anaesthesia, however, where the gas mixture may include nitrous oxide and halothane, it is not possible to use the MGA 200 in the ASC mode because of interference caused by overlapping spectra produced by the fragmentation of the gas components. It is possible to set the MGA 200 to read gas mixtures of oxygen, carbon dioxide, nitrous oxide, argon and halothane and operate without ASC, but at best there is a drift of approximately + 4% per hour.
We have developed a system (a spectrum overlap eraser, SOE) to remove the interference caused by overlapping spectra and which allows the ASC mode to be used with anaesthetic gas mixtures with, in addition, a notable improvement in stability. The SOE is a four-channel, three-input per channel, system ( fig. 1 ) utilizing simple analog operational amplifier computing techniques which enable it continuously to add, subtract, multiply and divide the MGA 200 outputs, removing the unwanted spectra overlap. circuit, allowing it to perform to its ASC mode specification.
METHODS
The spectrum of each gas or vapour of interest was obtained by analysing nominal 100% gases (BOC Medical Gas specification) in the MGA BRITISH JOURNAL OF ANAESTHESIA As the ratio between fragmentation peaks is constant for any one gas or vapour, for more than 24 h, circuitry was developed into which this ratio could be set; as more than one gas was being analysed, circuitry to add the undesired fragmentation peaks and subtract them from the inflated reading from the MGA 200 enabled the erroneous reading from the mass spectrometer to be corrected to read the true value of the gas analysed. Therefore, in the case of N 2 measured on mass 28 in the presence of N 2 O on mass 30 ( fig. 1 ) the N 2 O output, if fed into the potential divider circuit set to the ratio of peak 30 to peak 28, will give a continuous signal for mass 28 which is interfering with the N 2 reading. If the potentiometer output is then fed to a subtraction circuit and is subtracted from the mass 28 output attributable to N 2 plus the interference from N 2 O, the output signal from the subtractor will signify the true amount of N 2 in the mixture. When N 2 is to be measured in the presence of N 2 O mass 30, CO 2 mass 44 and halothane mass 117, the ratio between their measured peaks and peak 28 is set in the divider circuits, their outputs are added in the adder circuit and subtracted from the inflated 28 peak to read the true N 2 percentage in the mixture.
Having abolished the spectra overlap, it is possible with simple modification to feed the SOE outputs to the MGA 200 ASC summing circuit, enabling it to operate in the ASC mode.
CALIBRATION
Calibration can be achieved by two methods. The ratio between wanted and unwanted peaks can be measured and dialled into the digital potentiometer divider circuits. The MGA is calibrated from one or two accurate gas mixtures (BOC Gold Star). However, this method relies on the shape of the peak remaining constant.
In routine practice, calibration can be obtained by using medical grade gases; for example, 100% N 2 O will produce a wanted peak at mass 30 and unwanted peaks at mass 28, 32 and 44. With the mass 30 peak adjusted to read 100%, the unwanted peaks can be reduced to zero by increasing the potentiometer setting associated with that peak, hence abolishing the overlap caused by N 2 O on the Ng, O 2 and CO 2 channels. Similarly, spectra overlap attributable to O^ CO 2 and halothane is overcome. The MGA is then switched to ASC mode and the calibration checked with a suitably certificated gas mixture (BOC Gold Star).
Careful calibration can produce measurement of the components of a N 2 , O 2 , CO 2 , N 2 O, Ar and halothane mixture to within 1% of the value for each gas and will maintain this accuracy for more than 24 h.
The present system with its four-channel, threeinput per channel capability could, with ease, be extended to a six-channel, six-input per channel system capable of coping with trichloroethylene and enflurane. 
MODIFICATION DU SPECTROMETRE DE

SUMARIO
Se complica la medicion de mezclas de gases anesteticos con un espect6metro de masa a raiz de la superposition de los productos de fragmentaci6n de los anesteticos con los gases respiratorios normales. En el instrumento cuadripolar MGA 200, se solucion6 el problema al incorporarle un simple sistema de circuitos que, para un numero de masa apropiado, suma las concentraciones de los fragmentos indeseados y los sustrae de la producci6n total del canal en cuesti6n; esto provee un sistema exacto y estable (dentro de± 1% f.s.d.) durante 24 h por lo menos.
